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(57)Abstract: 

PURPOSE: To provide a low-cost semiconductor device 
which is operated at a low voltage with low power 
consumption. 

CONSTITUTION: A semiconductor device comprises a 
plurality of circuit blocks having a first circuit block (DRAM 
core) and a second circuit block (DRAM peripheral circuit) 
having different block parameters such as design rules, 
wherein the first circuit block is formed on a first 
semiconductor chip (DRAM core chip)101, the second 
circuit block is formed on a second semiconductor chip 102, 
and electrically connected to the first circuit block. As a 
result, the semiconductor chips can be manufactured at low 
cost. 
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(57) IS^S^l 

«M?ic5^1[llK:/os'^' (DRAM=>r) Rxj^m2m 
MK^Jif^^flc^.yT' (DRAM^rf^y:/) 101 




(2) 



#li¥8- 1 6 7 7 0 3 



iJ-iliSS. ^tf-/v-/K b9Vv?;^:J'(OSi'lii (Vt) . 

^©MO S lelKii^CMO S mm^^U sK— 7liI^*>^W 
CMOSlHlK*>©+ai^. ROM;i>RAM*»<^taa. ai? 

yi'i^?i^Vti^comi&*^ht£^mt^hm9i^iX^1ty<7:!< 

fot). ttrfe^2iei^y^n -y^'it, mmm^:foy^^X'h 

1 (aSI:/ n 5/ t 2 |eI2Sy o 2/ t i- 

[ffi*:^6] mm':foy^y<y:^--$'n, ttf^^' n y 
^ff/i— /K I>7i^i^^^<orsl« (Vt) . 

CMOS[Hl8S7!)^<?5ffiiS. ROM;i^RAM;J^cD|ljS. dv? 

tB«*«7] tirlEmilHl!Syci5'^»*. «!gcw^*y 
■fe/w^r^-rs^^y •fe/i'-T'n j/^'T-fet). mrfEm2(IIgS 
:/py^'»*, ^7«^y •fe/WT'o -/^(D®tl^$tufc;^^y 

8S«s. •:/uyif — (Di^f£i>mim^-:^oy^R 



1 mmy nyi7 1 (o^mii^^ y $ 

tt. ^'m2m^yny'^\t'm2<r>^mw'f-yy±.\^mi^ 

y^m^^. ^ff/l'-zK b7>'v';=^^<OBItt (V 

58. ii^(OMOSI5I8S*»CMOSlH!K*»^MsK-7lHlK 
10 *v^>f CMOSlHlK*»<0+a*. ROM*»RAM;i»©+@ 

iei:l4M^£5^2(D«tgtrmfci-fcfe©(H]SSyn -;/^^Sr 
5 ^ 2 lai^gB i: ^tt ^ if ^fls^S-e S> o T . 

ii-o<Dm^yoyi^[-i^ mm2mm^<Dm^:/uyi7 
tthi^. mi(D^m-p^^-yy±i^M^^ti,x}o<o. 

^s'yi:H:^^j:5ll2<Di|s^*»:^'y:7'±lc?^^$*t. U 
^^2<^i#^»^s'rJi}cj^^^tLfcli]K>^ns. 

^ icm^micmm^ti'Xis 9 . 

1 ^mi^=f-y:r±i^mi&^nf:.mfs 1 las&gqcoiBiK 

30 [M^js 1 2 ] atiie^ 1 lassgBis. mmm 1 <^aig^ 
/v:/ B ^ i: p< ^ y 3aiHi8S:^ n t L-c*j 9 , 

^{f-^«ia[HlKi:K^^y^jaiHl^:/i3y^i::a5. MIE 

i>mmm2^mi^^y:f±\m^^ivx\,^i>. f»*«i 

40 s'^'^iSSc. S9:th/i — /K h7i^i^;^^©isnii[ (v 

t) . «M«£E, y'^i^^jU^m^Ti-u^Wim^om 
a. ji^(7?MOS|Hl?g;!)>CMOS|H]ES/0^/-5-r^— 7leI8S 

■^xibttsr K^;^i;iioT. ^^m^?^"^') =^T^y 
so 7°i^©^p«^y-b/UTU^(Op*j05p{-=ey-lr/wSrJg;^ 
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im^m 151 ;^ ^ y ^jaiaiKSr-g-tfft&w^^ftc^^ ^ 
HffiSp<*y ;gjaiiiesgfi^-y7°j4. 4-^e>n5r Kv;^ic 20 

f£ 0 mim. 1 6 \z.WM(O^M'^:^ ^ y 

WIEp<^y =TSP^y7°l4, ^^^yifffl|Hl^^s/7°rt 
<Oi^'t< t t-|fP©|lIKSr*:fr5i|^3?ftCp<*y^«„ 
[i»*:«19l mi©i|«'^ft:aJjSrn-fe;^<S:ffiv^-C?^ 

lit*«2o] HtifE^^y^aiEiKgpii. ^xeJ^^'5 
T Ku-;^icJ;o-cSfrfS;^^y =T«i5^s':^rto5MrgE;»«* 
y-fe/v-trtt^L. K;<^y •fe/i'--ro7='-^K;zAHJL*fc 

!? . > * y ^fflHIK^ y •:f^(r>'pf£ < 1 1>— SBromK* 

[st*«2 2] y<'^v^y-:fmxm-^fskm'^yyi)^ so 



K^^y^-yp^ii, X— ^^t&^-r^ffl^t^^^y ■fe/v- 
J;t)@E;^^y-fe/uri"f rt<©fg;><^y-fe/US:ft^U, X 

H(r!E{a-^^t!i3a^5':/(4. ^m 1 roN^^fjciSljtT'n-fe;;^ t 
V^53f^:®2 2iE«»ili^fls^go 
«•^«!iaIHlK■Sr^iix.-CV^5giS*«2 2|E«g<Oi|«^*fi^^ 

So 

[tf^:^2 5l ^^y =rg|55^y7°t3j:Ufft-^^a.a^ 

y ■fe/'VS:11x.fc;^^y -fe/PT w-f i:, SiScr'-^ SrM?iJ 
l::At±l;^i-.5f'-^'ffi^Sr«B;t-C*5 (3 , 

y argp-^^-jxT/rtcD^^^y-fer/i-^rfi^b. Sp<^y-fe- 

mmm:^i^m'^-y:fi-i. mmi<r)^mi^m7^::^o-ty^t 
ttiSifJ:^>m2o^^mwmm•:^o^:^.:s:m\i>xm^^ii^^ 

10 0 0 1 ] 

(%lK«Dj|Si-5B^W5>l?l *:^WI4. iji^ftt^^y^B 
[0 0 0 21 

l?^5l5(^SIffl ¥«f*:;^^y (Olo-efeS^'T-^? i/^ 

• 7>'yAr^'-fe;^ • p«^y (dram) i4, leftiasi: 

l^^Sr1i^fct«>'T?*>'5<, DRAMJ4. /^y^— i^Olf 
fifeT•^S'7'JJS|la.^^^T^^^)o lilHC*>V>T. DRAM 
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9 5[i^^!J-fe/U;6ST W^feldiBS^nyh^^y ir/ur 
|^-t:">^^-t?Wr^7 h^ti^m^:f^iyi^ 5 0 ^ U 

h^tt^IUKi: LT(^. T \^U7^m'^Atii^l^A (1 
0:0) 3 2;^^e>n— r KP';^SrSttSl^n— r Kl^:^ 
/^^y:7r 10, =i^i>.r KU':^^S*tffit5=i^AT Kv- 

Kw;^:357'>^^^ 1 1. r Ki/^^^^y::^^' 1 o^5J:tJ^ 

5 ^3 J: 1)5=1 ^ Ar'rr - 2 --^;t Sfi-^fr-^m-r 5 i?) 

n->^y t'^'— ^8 jej:U5=i^A:/y T^=^--i5^7. r'- 

^AW;^iffi^DQ (7 : 0) 3 6 ^(D'f—^ <DXmtl^ 

26<?:>^^ hr>'7'i 4. ^^y ir/v^^fe<?:>x--^s^^a 

ffi^3 0*5J:t;5CAS«-^A;tF«^3 l;5^^A;^^i^5 

i/m-^^^^-r 5 R A S Ih/ CKS%^^y^ ^^m^ 
1 6. WE{f-^A;^«^3 5;i^fcA;^^tt^WEfi-^^ 

^^^lHlS§17. OEfI-^A;^«-7-3 7;0^^>A;^^tt^ 
«{a:Sr^^-r^S«mfi:^^iniK2 0. fc'^'h^^^y^ 

/2VCC^^lHlK2 lSr*bTV>:5o fiAK^^^S^WI-*? 
V^T^^. ro^y ir/WTl/-r 1 P^<^;^^y-fe/i-t:°>^^i: 

^^^lfe:^?b/<^v^T•u^r h$tt5lH]^ss:-a^iP'^Tp«'=ey 

[0 0 0 3] r>RAM9 5}t,l^y':f±icmi\Z^irm 
^:it7!)>X^^o 8 tr^y hT^— I/0(D1 6MDRA 



[0 0 0 4] miX^'tm^m^(DDRAM<0'^ry:^i^ 
>rT!> 1112 iC^-To ia2-ejil 6Mtfy hDRA 

10 1 6 5>f(|$^^rv^;5« 2 5 6Ktf h<^#;^^yir/u:/ 

n^yiJ796f^256n — X1024 ^ i:.^^ ^ y ir/V 

^^i^T*5D. ir>^;^^T>'>^4^3i^/=l^i^-fel^^:^^ 3 

f:i*7< ^ y -fe/V-T/n 5/ ^ ICI;?^ ^ y ±/U(D 3 ^ A^i: [^Sc 
0 2 4^@iaS^^^•rv^5o 7^3—^6 ^3ct05!7 

— ^ 2 9 4 *5 ct U?^ :y :/J^ as JCliae $ ttT V > 6 o 

20 3-^co5l^^^t-^^i^;&<^):7^l^— Mc^UT*a^.^m-^T* 

|ll^gP9 4^^||■9J^:l^;6ST*#?^^V^yta^>T-fc5o ^U^' 
> t (Dmm^:}s:^^J: 0 tzi^(D^<y Kti^^/:/1^*^9 4 
r^(^>'^5' K?^^^4 Of^tiiEBStvT^st). :i(^)^'?^/K 

[0 0 0 5] ::::t% 

fi-^iS^3 0'-3 2:J3J:U5 3 5 — 3 70ffi^^Sl:i. A 

30 {±l;^ffi^i:7:^oTV>5'7^-^AW;^^^3 6:65*^:^# 

1 6 \fy hUm(Dh(7:>7bm^^tiX\^^^o 
[0 0 0 6] EI3^^:DRAMS:ffiv^:^->>^7"A(D|^^# 

<^:/y >^ MB^S«7 0±\Zy<y^-i^i^tltiDRAM 
7 2^XXfCPV^(Dm-^^mh S I 7 1 
i^•rv^-5o DRAM7 2 ^^t-^*QiSL S I 7 1 t<Dmi't 

':fv:^h^m7 3{zxy)mm^fix\^^^o El3^c*3v^T 

50 flDRAMS: l^Bffiv^5->;J^xi^ffi^^!lSr:^b/c;^^^ D 
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[0 0 0 7] 

$i*¥^*«^i^st>^^ir^S:ffiV^Ti^3g$i^T*5 9. 0. 
V^T^mI— 7^if>r WW— /U-C<Dn>?^yiJ^ L S I ^^^-r 

[0 0 0 8] BIl ^C^-rDRAM[HISS«^^C*5V^T. D 

^ L S I S:^3^-r5f^SL S I ':fa±^x-mi 

El 1 lC^i-(HlK«^C0-r-<roa55>;$|5DR AM>^n-fe><. 

[0 0 0 9] ^(^:ii:»^DRAMeil^0^^ft:^^i; tc 
*5V>Tt>lKl1^r*fe»9. SRAM. EEPROM. -7 y 
ix^pi^y ^t»ffe3®L S I >^n-fe;:^icit-<]Sffi?i:/nir 20 
:^"e;?« ^ y -fe/i^T W iJJl^<D^3a[HjKgpS:-g-Je>^ t COS: 

[0 0 10] ^tim^^(D^^{C, ;^^V(Dy^--^ I/O 

[00 11] ^ibicfi. i^;^v"AcD/hM{b^ig3t{t:{-<^ 30 

M{;iffl v^;5 ^ ^ y ^ 2 o«^r* 

Mi^^;h.fcilffi^«^^^y Sr^^D*4>ffiv^T*5!9. :^^V 
l^y^XiO'f—^ l/0\fy VmtmWt^nX\i^^fz. 

^\fy vmcoy"—^ I /ot:m^'r^itm7i\t.. /h 

[0012] ^tz. :^^V'^/^^<OU^y'-^^nm^'^ 
T^^:^^>( J^<r>-Simt(Oti}b. DR AMtc:|3V^T{:i^ 40 

5^ -^^^cmm ^ ttfcs««{£ ^^iHiss 2 0 i t) ^± 

:^S[WSrfflv^-5DRAMlc*5V^-Cf^. ^ y ir/i^«(?5 
^(^StS ^ A «te <^ 5 3 m 31 /^filfig:^ a ir ;^ /ir ^* S: 

DRAMSr<t t)^S«7itc?5{c:UTV^5o so 



[0 0 13] S?>lcf±, T^^y S^fflv^5v^>^7"^^^:*5V^ 
Tfi. DRAM<D;^/^fc-f SRAM. EEPROM. ^ 

<. m^(7)p«^y fii-<T^^y-fe/^^i^— ^5/:?"Ji 
[0 0 14] ^m:n\'^±mmm\^&^xfj:^fitzh(ox 

[0015] 

-fu y^^<v :^—^(r>Wii^%\m&-f^ ^y^:BLXl^2 

^y>^±tc?^^$ttr*5*:). mm2m^':f^yi^\t.^ m2 

<D^mi^^y^±\^M^^ivX^^ . b;6>t>. ^^1(D 

[0 0 16] mjfB:/D Sj^^:^n-/i5^ 
^iS^. h^>^v?:^i$'<7)gHS (Vt) . ® 

MOSm^t^CD^^^ ROM;^^RAM;5)^(D^@B. ^i^y 

[0 0 17] mmmi^^y^y^^^. mwcco^-ev^ 

[0 0 1 s] mmmim^'::^^y^i't. CPV=^rxi> 

[0 0 19] *:^5eco¥^^^Sfi(DSSat;^&ti. — 

^mi^^y^±^^Mm^tim^^m^. y^y^y<y?^ 

yy±\mj&-r^j:mt. ^m2m'^^uy^^^2(D 
^mv^^yzf±\zw^^'r^:rMt. mmimm':f^y^ 

[0 0 2 0] HfffE:/c7 .y^^y^^^^^i-t. Wii^i^^^y^ 

mi^^. ^fh/u-/K b^>^i^:^^(Dmm (vt) . m 

MOSlH]SS;^^c^^]g. ROM^^RAM^>(D^m. ^-Jy 

^X»>^o 

[0 0 2 1] mt^mi^^':f^y^n. a^OT^^yir 



(6) 



#51^8 - 1 6 7 7 0 3 



9 

[0 0 2 2] t&IS^l lH]S&:/n -/>^f±. cpu=«r-trfe 

[0 0 2 3] :^mm(Dm<D^mwmm\^. -^(D^mi^ 

[0 0 2 41 tufS^^n 5/^/N"^p«->5^f^. m'^^^y^ 
mW^. ^H-/^-/K h^Vi^:^^OBIffi (Vt) . II 

COMO S m&t^OViO S HIK^i^^M 7 lHlSS;6^/^>f C 

MO S [HIK:^^<;:)^@]S^ ROM;5)^RAM;^^(D+9S^ n>?-/ 

[0 0 2 51 *^W<Z)3!}-te<^¥*^^»fitt. ^>^c^< ^ 
t ^ 1 C»«tM€rmfc-rfcJe)CD«^(^lH]^:/a y ^ 
^mim^SiSi:. ^l^lcoatg^{iM^^^^2co«tg^ 
^Itrrit.^o^m&'fy^ <y ^ ^r^-rSH 2 m^^h'^m.TL 

B 1 ^«flc^i/:/±:tc?^fig^tt;/tKm 1 HIKSPcolHl^:/ 

x:x^y^\z.m^^':f^v^^<'7^-^\^. w^m^^m^"^ 
[0 0 2 6] mmm i [hj^^j^. mmm i (Dmm^^tz 

m2|pl^^fi. SSKI|2(?5«tt^J^fc-riH]K:/n^y^i: 

UT. m^f^m\mm^^\^x:i6^ . mn^f^m^mt^ 
?^^vmmm^yti^y^ttK mmmi'^mi^'^iy^± 

[0 0 2 7] mfd.':fu^y^y<^^--^\:^^ ^^^^v^ 

nm^. S:i+/^->'K h^>^>^;^:^<^BHit (vt) . tt 

(OMO S [HlgS;5^CMO S m&t->/^>< — 7 Ih1SS;5^/^^ C so 
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MO S iHJKid^t^^ffia. ROM;0^RAMd=^(7:)tB». ni;?5/ 

[0 0 2 8] *^|^(D^^y^323lllKas^ixrH. p< ^ 
y -fe/UT W Sr^tffl!l(^N^W(z^P« ^ y =3 5/ >^ic*r u 

^y ir/i^r l/>rc>5^><^;^^y •fe>'V'^fB^U. K;^^y 

[0 0 2 9] :2|s:5IK<^;^^y ^T'^y^Xt^ ;^^y ^522 

5:feie)coAW;^7ffi^^^. ^ ^y ir/UT W ^S:#;t. ^ 
x^tb^T Ki-':^t-J:oT. K^^{$:^:y>^c»«^^y 
J^52[H]K;i^ib7«^y ir/w^fi^^tt. ^ y •fe:/^--co 

[0 0 3 0] ^^B^co^^f*:^ ^ y SMfi. » 1 10¥# 

ft ^ H 2 o ^^ff Kit n ir ;^ ^ffi V ^Tf^^ ^ 5 ^ 
^y J^SlHjK^^^y:/^. ^7«^y =^rlH5^>;/:/<Rt/^ 
p«^y^SlH]^§P^5^:/«r^il't-^^S<i:^ii;t. 
r ^ J; !9 _hf5g K^s^^*^^5o 
[0 0 3 1] tulH^^y =^T^^:yrf^. -r^-^^IBIt 

;^ Hi b ^ fc » t jZ. ^ ^ 43 r o T ^ i: V \ 
[0 0 3 2] *^0>g(^fficD^^^$;^ ^ y ggJ^. » 
^^»fliMat:7^o-fe:;^SrfflVNT?f^^$tt^S^t^p«^y = 

;<^vm7iim^n^iyy^mmir^^Siti:m^. stria 
^^y sTias^^yrf^. ^?^^vmjn^^^iyy^\^(Dd^ 

[0 0 3 3] :^^m(Dmm(D^mw^m\t. m i (o^^ 
mi^mmzf^'^:^i:m\^^xm^^ix^'f—^^mm'r^ 

[0 0 3 4] miu^'ev mmmmmt.^ ^x^hti^r k 
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# iZ. * *i C o T txt V \ 

10 0 3 5j gtiiEy^y =>rgef^s'rtt«i^ciBfc9. > 

5. 

[0 0 3 6] ^^mco-^\m<D^mi^mwtft. ?^^v^ 

x-^ Srl&«^-r * y •fe/wSr^i;tfcp« ^ y •fe/i' 

Wrtro^^^y-fe/PtrJg^U. X— :?trAa;^-r5T 

* y ^ 5' 7° i: ® ft -^^aa^ •y::ft<om T-^^Wx - 4r 
[0 0 3 7] Stli2;^^y ^ 1 

f*:K it >^ u -fe ;^ 5: ffi V ^ T SI m ^ i^ T V ^ T t i V \ 

[00 3 8] mmm^mm^ y ^ h \zmwt<^m^ 

[00 3 9] *5igg©SJ::fl&Oi»£*fls^SW:. p< ^ y => 

^^y^Ji, T'-^Srl&iirt-rS^^c^^^y-fe/w^ll;?: 

ixST K^;^lc:j; t3K;<^y ^Tl^^y T'rtoK;^ * y 

-^ffl^-*5j;U^M^©ft-^KiaiElS§Sr11x-rt3i9. 

^ y = rtp^ s/ ^ft-§-«La^ y i: <o^-C-«|&<D7' 

-^Sr>12?iJlcei3|-r5#iiSrfix.. irjcj; t)±B5 

[0 0 4 0] ttJlE^^y ='T?FB^5'7°f4. '^KD^mW 
[004 1] 

y<^;<—!'<om^£^mim^yoy^&Xff^2mm-:fo 

yi'^^tsm^(D^^:fay^^m^Xi^<0. ^ 1 HIK 

j^lS. ^ff-/w-/K h^i^v'^^c^ggm (Vt) . fflJH 
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MO SHIK^^CMO S |ll8S*»/'<-< 5J<— 7lHlgS*»''^'1' CM 
[0 0 4 2] :*:a«'iv;^7'ASr-oroi|^^^ftc^ 
J>>:t>"^yy'm<o^mwmiiX'ti. —^(O^MW'^-y:f 

-r, fc^-c. ^wii<Dm^^oyi^^m'^<Dy<v:^—^ic 

20 [0 0 4 3] m«!c<75[H]^:/ns'^'WiH55-l^|gLTa^/i 

El 4 (a) ~ (c) ^^mvfit^ibKkTicmm-r^o 
[0 0 4 4] i§i4 (a) tt. m'^<Dmmmic:»m^ivtz 

m.Wc(omm-:f^yi^^mi.. m4 (b) rixe>«)|il 

m<oi^-fr<>hii^^mc^vx\'^^o m4 (c) 

<5V^TIlIK:?'ay^'Sr2o©:J^/^-7•^c^>ISU, 

30 2<i(72m^j:z^m»'f-y:f±\zwmm.L'tL^mp^mm.<o 
[0 0 4 5] m.mmy-j^mf£ific^m^ix^mmfskm 

i/'^^-^^AH, 134 (a) Iw^^nS J: 5 l-v CPU. m 
^^tafflLSI. S:t/NTSC^>' = -^;4^t«^^H 
rv^So NTSC;i:>'=i — ^{i. ^a@8S (LOG I 
C) SPiD/A (DAC) |FPSr-&A/T'*5»3, 

::HP>*si^*t:t U-C, NTSC^>'3-:J^©*BfiiS:|g» 
-rSJ: 5fCKlf^i-5o LOGICgBJi. RGBx-C-i^^ 
/U'ft-g-lcS-:5v>TDAClf|5coa;^U'<>'W'SrSiJfflIi-5o D 

(DAC-DEC) 7^ = — ^^gi55)-*»?>(Z)m^lCJc£;i:. 

xT-roif\t-^^mt)-ir^mM'^/\-r\^^n^ (dac 

-ARRAY) tS:-&^■C-^^So X = — ^95^)- (DAC 
-DEC) jiT'^f -:^^/HlIBS^cJ:oT«}JsK$i^. mM-fe 
/WTW^^5> (DAC-ARRAY) «:T:^n ^^'EggtC 
<to-Cfil^$ttTV^-5o ^<^M*. NTSC:!^^^ — 
liv RGBr'-r v'^'/Hf-^*^5>NTSC='>'>}<5^s' hft 

■^*^BK-r5;ii;ss-c#5o CPU, MteJaafflLs 
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13 4 (a) (Diyy^y'M.l^. El 4 (b) tC^t* J: 5 i^—O 
[0 0 4 61 :^m^m^^^ti\'f. ^ ^Vt^T-r^^ 

^y-f ijf>{^J^f^wmm Jilc*«-t-So <t&:^. NT 

i^), DACg|5S:x>r v?^/^'lHIleg^cJ:oT?^^^!8;$i^TV^-5 20 
LOG I C?H5i:l^— H^^ft^^yr^'il-^^^Ki'nrf. x>< 

LTDACa5t;ia^i~5*^^tt:65fe^o NTSC:x:/=r 
- ^(7)it o;^tg ^ 5 fc ^6 iCi^ix^/.^ n 5^ >^ ^ 

xg^tijgbytaiag^iis-ef^M-ctSo mn. 7^if-rv 

10 0 4 7] :i<DJ:5lc«^(75^^^^fr^^^Xl::5>«IU-C 
(a) (c) tC^-Ti •5t-2o(DL S I ^>;/:/^@Bfi 

^ S T o ^ V? ^ — /w ^ ^i^^t* 5 
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[0 0 4 81 ma^mrnmrnxn.. «sc<^y^yir/vsr* 

^ ^ tbfc 7< ^ y ir/i^lcT ^ -fe /cie)(^ p« ^ y ;S52[b1 

^yir/^:/n5'^^;^^y^5aipIK::^n5^^i:-eJ:i. 't' 

— <$^>^:^tiM^c^5o Cttt>(7)>^n5^iJ^ft. DR 

AM^LTco^tg^^i¥-r5:/tiJe>Jcji. "0(0^»ff^ 

^gi^iitbt^. p«^yir/W>^n5'iJ^^^32lHlKXn>;/i5^^ 
Sr-T^if-r wv— v^ 5 Xn 5/ ^^-^^ ^ — ^ «rS2pl-^> 

[0 0 4 9] ^^&(^^GF*uv^^^£?f^^T^:i. cpu=rr 
[0 0 5 01 :Linh(DWk<D^^^y^<om^<D^t^\z 

:^#<5)-ttT2ofc5o ^IJ^. 13 6 (a) lii^-T 

A;5i^lbC;5S^o(7^^^^$:5^5':/7 0 OXiil^^^ttT 

,;,:J.^^/^5[HlKXn:y>^^^ott/c:b. 13 6 (b) K 
^-t-<t5t-. :/n-/^A&U^B^^^ft:^^;/r7 1 OX 

yu^y^c^^^mi^^^y:^? 2o±\cm&'r 

oti^gsicgig^tt^o 

[0051] ^2fi. EI7 (a) tC^-r J: p Id, M 1 CD 
ffitg ^ S^i- ^fzi^ (DmWC(D iHl^X n 5^ A- C 1 

(?:>^^^^5,r8 0 oxt^iff^^^n. 35-0. m2(Dmm 

il^^f$^y:/8 1 OX^c?^^$i^-CV^fc^^^c:}oV^T. 
13 7 (b) tc^-TJ: ^icr/n^^:^^^''?^;^— :^'d5^<DlHliS 
:/n ^y^AlkrlB ^*/^5lHlK:/n 5^ C Sr^ott:^ 

te<7)H^^ft:^^y:/8 3 0X^::?i^^g-r5^v^5 t»0-e 
fc-5o 3^l9<Dlfi]K:/n5.i^AJti;^B{i:. ^^ff^5/:/8 
2 OXtC?^fiK-rSo 2oN5^»fls:^5'>^8 2 OJITJ^S 3 0 

[0 0 5 2] i^Tl-^ E18 tr#fiSU^c?;55f,^ 2(s:5i5^jc.J: 

[0 0 5 31 ^T. igSJC^-f-XSS It?. CADSrffi 
V^r^^y h y ^ h^^^b. Xn 5^iJ^yN'^;^— 

mm\z.m^':f^iy^^^^^-':f^»'1r^o ^<d^^. xS 
S3T% h y ;^ hlc>//u-:XPg^^ii;(jn-t-5o ^ti 
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[00541 ^^mi^^iy:f^mm-r?>itit> 
6f •^;^:J'7'— ^'Srf^aSU. X@S 7■Tf•^;^^'4•f^jK■r 
10 0 5 51 r 5 VXm^^H1tL<i>'fi< t h 2<3<0^^m 
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[0 0 5 6] J?^t'. ifi^ip^i^^nj/jJ'x^^p'— ^ICS 

[0 0 5 71 
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[0 0 5 81 
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[0 0 6 2] ^ 1 1 =fTli. Xifl" >-/l'-/W$rS2pt 

[0 0 6 3] «iic^-r«»JlJ:J;H«. Sijga;^ h^rffiS 
10 0 6 51 *2{c*-f-0i|jcJ:jxrf. ffiv^^BWm;^^?*! 



^mii^^-yyi:m^-r^:i tiix'^ ?><Dx. m^m^tn 

[0 0 6 61 * 3 ro^-r^jtc ittlS. 5, 

(LSI) roi()f^ii£SttmasmjBEictfc«sj-r5. -rfno 

5o 1^— <o^iS^t?lbf^-r5 L S I (O^-g-. 3J)?/wh(^ 

3 hT-l* 5 OMH z C»Slf^. 2 Jj?/WhT-|i2 5MH 
z ©KltP^OSBlflg^'iMCUaT =J d •=>- hn — 7 

.3.= yh.=ir) SrffiffiUT, fci:;ttf3 Jjf/H>-e2 
5 MH z (Oiijf^ S:=fT P PilfeftiafflM C U Sr?f J5g 

;65&«L<. ;^aiHl8&<Oli)f^lc»i3#/i'KO®j!gm/E;S5 

m^mi:^&i-^(D^mi^^'yy'±i,zm^\^. ^^<o^m 
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[0 0 6 8] ^5 0^im^^ll5=fTt-^-r«?!llCj:tb 
[0 0 6 91 ^5(^S6^Tt-^t-WtCj:tttf. 

ii*9i?fc^o ^5^^)^7^T^lu^ll8^T^c^i-^Rl^c 

[0 0 7 01 «Tt-> :^mm\c^^^mi^ 

[0 0 7 11 EI 9 \c:^mmm(D^^mw?^ ^ y ^^^^^d^ 

UTV^-5p DRAMS Of:i;^^y =irgP5 0 

522lHl^?i56 0:d5S?ie5^^»^:y >^T*#^$ttTV>5o 

;^ ^ y -fe/VT 1^-^ 1 rt(0;^^y ir/W^fR]— f^y^T? W 
— ^2. !7— K K^>Y^^6*D^J:t/n— r'=^--:/5 

Amtim-^tL^Xl^s n— r^a-^J^S^-cor^^yxa-K 
r Kl^>^A::^W-^XA i (2 7:0) 5 5.3^-^-7^=1 
— y2-^(D:fVy'=^—h*TVu:^AMB-^YAi (2 
3:0) 5 2, ^lyM.^U^^S^tD'f—^Amtli^-^ 
Deo (7:0) 5 1. ^4gm{firA;^VBB 5 6. #iE 
llfiE:A;fjVPP 5 5> •fe/^t/u— hmte*5j:t/if>y h** 
>^y ^-r-v^®l4A;^VB P. VC P 5 4*DctU^mMA 
;^VCC5 7. VSS5 8. ^ h{c\'Xm7r^^tiX\^^fj:^^ 

[0 0 7 21 ^^yj^522lHlS&a5^5':/6 Oti. n-T K 

]x;^/^5':7r 1 0. =3^ at KU';?^^^^ :7t 9 . r 



f^—^i. f—^KV^ii^<vyT 12. 13. h 

T>^14. y — KTV-^^IS. RAS^CAS^i^^a 
\ 6. WE^iJ^ n iJ^^^lilK 1 7. OE 
^iJ^ p^^i^^^^HIKl 8*5 J: 15. #iE®^a[5l^lHlK 1 
9. £3EmfiE^^lHliiS2 0. 1/2 VCC^^|HlK2 1 
rcO;^^y J152lHlS§?15^^^:/6 O--COA 
a;^«-^tLTfi. DRAMS Otil^-r^^^fl^t U 
TT Ki^;^A:trfi-§-A (10:0) 32. y'—^Am:^ 
10 ft-^DQ (7:0) 3 6. R A S A;^?ft# 3 0. CAS 
A;^{t-^3 1. WEA;^m-^3 5. OEA;^{t-§'3 7^o 
ill^aMVCC 3 3*5<tI/VS S 3 4 i:. p«^y=irg|5 

:/yy^r3w-Kr Ki^:^W;^7ft-^XAo (2 7:0) 6 

3, =F^iN>^y y^='-i$^7(D7^y 7=^=1— KT Ki/>^ffi:^ 

ft^YAo (2 3:0) 6 2. y^--^ "7 4 ^y^CD'r — '^ 

AW;^fa-^D p e (7:0) 6 1. m^m&m^mmm 

;^VBB6 6. #jE«>fi^^IlIKW:tlVPP6 5. 1/ 
2 VCC^±lH}^a;;^VCP. VBP64. ^?>lCl{i|ll 

[00 7 31 p^^y 3rgp^5/:/5 0 ^^^y^52iHiK 

D R AM 8 0 I^El 1 tC^-r D R AM 9 5 i: IH— (D^ISSr 

[0 0 7 41 Hi Ofi. |ll9lc^-rJ:5{-;?«^y ='TIFP 
^>y:f5 0 t ?^ ^ V mmm$^n^ ^y-:^ e oizs^m^titi 

DRAMS 0\^^i,f^?^^V =^Ta5^:y>^5 0(0^^-:^ 

u^r^hmt^ m^^y:f<Dmmm^^^h(Dxh^o 

;^^y =iTlfP^y:/5 0(^DRAM::/c3-fe::^Srfflv^-CS! 

30 Jg$t^T^5^9. ^^yir/VTWl. ir>::^Tl^::f3 . 

-r^^5;65iBg^ttrv>;5o ;^^y ir/UT W l;654^fij 
$tL:^7«^y:/u— hi:D-7^=i-:$^6. *5J:t;^!7-K 

=j ->5^ 2 {:i:fe;&(Z) 7« ^ y h tc*r UT*iitc H@ia 
e^n. s^At^'^j— i/2com;^;t?fee=«7A-fei^i5^^ 

[0 0 7 51 p<^yjl3aill^a^^7:/6 Ot:i[gl9T-<7)p« 

40 ^ y m^m^^n e 0 tc^i-inssdSBBg $ fi. l s i 

V ^ 5 D R A M rT' n -fe <i: f ^ M 7i ^ D ir ;^ « 3g ^ n 

5o ;^^yjS3aiHi3Sia$^>>:/6 0 ^;^^y ^'T^fp^^/:/ 
5 Ods^iiSKS it;i^^$ix. M^5'^ra<?:>S«^Sr!7 
>r^>J? Kia^S 2-effijgg-r^r irl^iJ: »9!gl9T-cDDRA 
M8 O^lt^LTV^So "^^c. ^U^^^^Vcom^^-^^ 
f^0f:^^(Oy<y K8 3 fi;^ ^ y 522 Ie1SS$|5^ 5^:7^6 0 
IseSttTist). :i<z>Ell Olc^i-DRAMIS^SrtSJK 
c^DRAM^I^^<D/^^y<^r— v^ld^^U. p«^y)^323Ie] 
50 KIH5^5^:7^6 OlCiae^tbfc/N-^/ K?^^«e8 3f^<75^N"^y 
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[0 0 7 6] rr-c. ^^vrnm^^U'^^yy^e 0 ty^ 

^irm^X-(D 1 6Mtf 5/ hDRAM{c:ioVNTJi*^6 0 
[00 7 7] ::icoXoti::^^vm^t'r^:it\zX^^ 

[0 0 7 8] *fc. DRAMOtttg[^_h^fc46^^f*^S 

n^d5-e#5o Ell otc^i-p«^y nrsp^^^:?' 

5 0 ^^^yi^52lHlS§g|5^>;/:/6 OO^tt^tttCfi. S 

9 ^ tt^tbt^ [eiK^^ t;i J: «9 ^ ttT V ^ 5 
(Jfoj: 5^c^[B]Kltj5gT-p«^y ^^rgp^^^iT^s 0 ^;^^y 

j^aaiel^lFP^^yre OSrSSagi-5;5Mi. y'=ty(D:/n-/ 

^ y ji522iniKgp^ 5^ 6 0 -^(om i^m^-r^ ^ ^ 

[0 0 7 9] ^fc. w:h.*-C(?DmP^l^*5V^TJ^. ^^y 

^ffi/<^DRAM||3S#S^COV^T^6-<"Ct:/t:J^5^ DRA 
M£;l^OSRAM. EE PROM. >^ ^ v':^. ^ ^ y ^ 

(^:)^^frp<^y lc*5v>Tt. ia9*5<}:T/|gli 0{c^i-^ 
^ y *^#iiSrfflVNi5 C <i: i:: J: 19 l^«(^^:^Sr5S^KTt 

[0 0 8 0] mmm2) gi9i5j:t5iiii om^sv^r 

fi. lo(^7«^y ='rS:fflv^'5:^^O^^y *m#ssr 
^^y S^ffiV^5i^;^xA^;liSV^T. 

-^tCfl. ffl^^:y>^cD;^^y Sr>^V^Tv':^^'xA^^mi~ 
5wt^c;^^So mi Itc, ^ISOp^^y =IT^ffiV^S# 

>^T'^^-rs;*^^p>^o^««:7« ^ y i;i jott s® 2 <Dm^ 
«njsr^UT*5i9. m 1 1 ^c*5v^-cfi. p«'=ey =iTgp^5/ 
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>^S:2^BfflV^5^-g^<oM4^^b-CV^5o 12 1-1, 1 

2 1-2 ji^tt-ptt. m 9 ^ y 3 ra^ 

l^-'<7)S^[HlKSr{i;tfc;^^y ='ra5^:yrT*fo«9. r 
<0?i^V =iTU^yy'l 2 1-1. 12 1-2<D^Ata 

l^i5^ hfi-^CS 5 9-1. 5 9-2tCj:!9Sttfk5?tb5 

ct'pffl^^ttSo 1 2 2ftJ152lHjSS^^;/::^-Cfci9. 2;*: 
(0^5^:/-^ l^iJ' hiS-^ (CSl. CS2) 38. 3 9^> 

10 tm—xih^o p«^y =3r$p^5'>^i 2 1 - 1. 121 

-2:}sxxfm7R\B}^^yyi 2 2^&m^^mi^. 
5/>^PflS:Si^bfc:^y^mi 2i;i;^-ro ^^y=^r?a5^5/ 

:/l2l-i. 1 2l-2i5XXJ^mmm^^iy:fl 22 

i^m^i 2 o\cmm^ti. t^^ti(DiB'^y<y Kfiy>r 

^JJ^VK8 2lClJ:«9S«l 2 0^cgJ^$ttTV^So 
y r3T$i5^5^:ri 2 1 - 1*5J:U^1 2 1 - 2 (Dff -^Sftfi 
Sffi±T*<Dia«|l 3 l\cX^^iy^±U^ hfS-g-CSSr 
I^V^T*iii^gc$^^> iiaa[HlSS^^;/:7^1 2 2 i:Sjg!^tT. 
So ^^y =3T?(5^>;/:/i 2 1 - 1 *5J:tri 2 1 - 2(D 

-If 12 2(D^y^^\^^ hfi-^ (CS 1. CS 2) 3 
8.3 9 ^SJgc$:h.So 

[0 0 8 1] ^^y :nTaS^>;/:/l 2 1 - 1 

Ti7-fe;^-rs#'g^lCft. RAS (3 0) . CAS (3 
1) . WE (3 5) iScttJ^OE (3 7) {ilie^^^/^fl-^Sr 

^x.s<^: <h t^icc s 1 (3 8) xcmm^^-^^yL. 
y ='rsp^:yn 21-1 (D\%^m^^<v-7r e 7-6 9 

^^Lfab. ^(oh^. CS2 (3 9) f;iti3lWft-^;is-^ 

30 :l^i^rv^/^V^fc^6. ^ ^ y =ir|f|5f^:y:/ 1 2 1 - 2 

ff-^«S>'<5/:7r 6 7--6 9fifgtt{t:$n"f. ^^y=rT 

n'r^TY\^:^(0 1\fyV\c:^^^yZf'^\y^Ym% 

(CSl. CS2) ^%^£L. ^S'^cor Ki/:^^r Ki/ 
::^ffi^3 2ic:-^;tSwi:{cJ:«9. p« ^y =ir?H5^5^:7'l 
2 1-1*5J:U5 1 2 l-2-e«^Six5tik7«^ysrai- 
S r ^ -fe ;^ Sr*5 r * 5 r >65 T- # So 

[0 0 8 2] mi i^oit/mi 2ic:*5v^rfi. ;^^y 

^rnx-t S w i: fl^^{c3®«?-rs r So 
[0 0 8 3] ;i<D<t 5{-. mi i*3i:r/mi 2^i-ffi^S; 
^■rSwi:icJ:t). ««<?5p«^y 3rgC^:y:7^*fflv^S 
^-g^tc. 7«^y^aaiHlKSr*ffi-rSw<?:;65pitgi:/^5^ 

[0 0 8 4] «±S&-<T#/c<fc5t-. ^^«^p«^y^;^ 
^y=irS5^^;':/i:;^^y ^52 IHKlFPf^ 5^ J U 

50 ^«/.?¥«t*p«^y ^n^i-sr^d^-etSo 



25 



(14) 



^mW-S-l 6 7 7 0 3 

26 



[0 0 8 5] immm s ) ^ ^ y mn-^^mh s i ^(o 

[0 0 8 7] — ir, i«««iS&«ov^^v^Ao/hM{t:<^fc 

^S^^lc^aSL. LS I ^5':/Pp1S^a•^<^:*'ftS^>Sv^"C 
[0 0 8 8] Ell 3tc^^«:^^y tm^^M^^y':^^ 

l|V^fc^?^^ UTV^-5o lal3^C*5V^T. 2 0 0fiIilKS 
JKT*fc»9> DRAM=iTl?|5^:y:/2 0 l^oJ:mf-^^S 
^>y>^2 0 2^5^3g^ttTV^-5o DRAMriTgP^^/:/ 

2 0 1 ttEI9t?<^;^^y =lT^FP5 0 JC^-MUKS^ <h 
or*5l9. ^^y :/n-fe;:^-^jK3g§tt^o fI-^«L3g^5^ 

:/ 2 0 2 \t.mmmnm^^ ^if^o m^wmm^ 206^ 
DRAMiis[i]Kg^2 0 3-$^^xy^9vny^'i^t<omm.^^ 

m^y^2 0 2(*3<Ofg-g-«L3lllHlSS2 0 6 Ji^3®M^«ri3 
^T^e p t(0-Cfc«9. DRAM^52lH]S&?|52 0 3f^EI9T* 

(D:^^^) mmm^n 6 o {^^-tmnsm^tt^^xy^^^co 

T% r<^)fi#«3;3®^5'>^2 O 2f:i^3@LS I :/D-fe>^t? 
4a3gpItg^<e^:y>^T*$>5o r(^DR AMj^3a[Hl^$j5 2 0 

3 ^DRAM=^Ta5^^y'7'2 0 1 CDrBT(?:>i^^|g/^^Jgcfi!7 
>ri-;i<^^ Kia^2 0 8T*SJ^UTV>^o w^T% v';^7^ 
i^3&5ie:.^^-t-^7«^y^S;55 2M^M D 

^?£^7)^^^^s^Jgs%^-*3v^ml^^^r-e^m^ 
fgTfe^o ff-^*Q;S(Hiss2 0 6 ^;'«^y ^(^ra-ecD-x- 

X<Dmm(OX.0\^. DRAMjf5aiHlS&lH52 0 3 i:DRA 

]v[=iTifp^^y:/2 0 1 tcof^com^m^mm^m^mi o 

[0 0 8 9] rcoj: 5:^c^«^^cjoV^T^^. ft-^^H^^;/ 
7^2 0 2(^6Q<t-^^S[IlK2 0 6d5DRAMlcr:^^ir>^ 
ir^m^\^\'t. >ff-^«!f3®|H]K2 0 ej^l^-^^y^rtoD 

RAM^5aiiiSS«fS2 0 3ic*fL-cr Ki^;^. *3it;^«ij» 

[0 0 9 0] ^(O^ofm^t'r^^t\z^'0. flSffi/j: 
:/p•^r>^S:ffiv^■r^^*tl5DRAM=Ir$|5^>y:/2 0 

if^. ^^y-fe/K^tf^y^-ei^-rr!^ h$H5p<^y 

r$|5<^>^i: DRAM^3a[fiIKlFI52 0 3S:{t#*afS 



[h]S&2 0 6 i-jtlC^^y T'n-fe^^lCit-^^^tf^i^^tf 

2 0 2r*(^{f-^«if3®iHiK2 0 et^i^m.W^h<DX'^^^ 

^\-\^. \t^^m^y^2 0 2tiDRAMj^aa[l]KSB2 

0 3^-^^/c^v^®^^cw:-<^5^>^■9->f xojfipofjj^r^i 

11fer/h$V\ bfCidSoT. DRAM^3aieISS2 0 3Sr 
10 [0 0 9 11 Mie(^J:5twMCMS*B*>Sv>5wi:{;ic3: 

[0 0 9 21 (^*s^!]4) mi 4?i^^<*:^^y ^m-^ 
\,^xm^'t^-^^m\c^n^^mti^mm(om 2 cd«^wi 

AM^ffiV^^v';^v"Ac7:>^J^:^UTV>5o ft-^*Qfll^:y 
20 >^3 0 2flig^?r^sr7i5CPU3r 3 0 3 ^{i^T^D 

iyzi-^^V 3 0 4:}3J:D^^ h "7 i^ > b > ?^ V 3 0 
5^#^TV^5o CPU=iT3 0 3/5^^c7)-r'— ^^^5^ 

v/:x^^y 3 0 4*5j:u^^ h^i^r V3 ^^^-r ^^'ix^ 
;»«^y 3 0 5lc^-rsr^"fe><.;ds^:^e 5^ 

^(D^— ^;^^>:^;^^y 3 0 4*5J:r/-r h 

^iJ^v^a^^T^^ysO S^coy^i^ y^'f—i^ ^DR AM 

JgrDRAM^ 5^:7^3 0 1 t'f-'^ iy->zi. ?^^]) 3 0 
30 4^XXJ^^ >'>^h^^v-3>'7«^y305 ^<DPBlT*te2l 

[0 0 9 31 rr-e. ->:^^M^t^'J^^^tir^^^])s^m 

f)^2My<-f h<Dm^ia^. DRAM^>y >^3 0 1 (D^^ 

:^oV^TJ:i. i^^yy'xmm'^m^j:&Wf)m^^tix\^^ 

40 ?So■rV^5o |g|3 JC^-r/^:y>$r— i^^tbfcDRA 

<t^^^O-C. m 3 KTT^irm-^f^Mh S I ^DRAMCD^ 

y himm^^<Dmmx\i^. m^mmh s i ^tdra 

Mt^m^^i^^y'—^B(omAtl.X\t.. ^ti^tKDia 

-7-^»ib^it/>^y hga»^»co-^tf ,^ UT 1 5 p F@ 

mtfj:^o ::tt{c*fb-r. m l 4 ^c^-r^f^^;L:^3V^T 
J*. MCM\cX.^mm^mmtl.X^in^ti<D^yzfi: 

m^-t^:! ti!>^X^ ^<DX\ {f-^^SLS I <tDRAM 

50 CDx-:^b*Vti. ^^A<^«»;65pg;^SttSfc46Alll;^ 
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bT6 0-1 2 0 If Lfc^^tC:loV>Tt. f 

[0 0 9 4] U;/5:36SoT. El 1 4 t^L^-TS^^-TS i: io 
tcj: 19. m^^m^iy^S 0 2 i:DRAM^ry:7^3 0 1 

3 0 3:^^^(Dv'-'^^^>yiyz:L^^]) 3 0 4*5j:t/>r 
iyh(Dm^\Z^ r>RAM=^iyrf3 0 1 t(OmX*'r — '^(D 

[0 0 9 5] gli 4{c^-rj: 20 

^mm^mm-i-^ z t ^*-x^ 5o 

[0 0 9 6] (mmWiS) ^(D^^fj:^ MCMSWSrffl 
V ^ fc«^x - * IrI ^^21 pjig i/ ;^ 7- A *5 1 > T . 

i^mm<Dm3(o^y:^y^j>.m^m^&.T\^mm't^o 30 
[0 0 9 7] Elista. :^mM\z,^n^^mi^mm<om 
3<Dm^m^^'ri:>(oxh^ . ^^ft^^^y ^it^^Ls 
L s I t(om(ommv'-^mmt. m^^mh s i x<o 

S:^LTV^5o {f^«lfa^5/r?^4 0 2fiM5?iJte3@Sr*5w 
*5:fe:Je){^2lHc0CPU=ir 4 0 3:fcJ:t;^4 0 4*'ffi;t 
TV^-5ir^t^-. DRAM^ix:/4 0 1 ^(Drp1"e^ftScx 
— ^ T*(^X — ^illS:*5 ;i -5 fc J?) IC D R AM^ 5^ 4 
0 l:ilrSXXJ^m^^m^iyy4 0 2 (D^iV^tmmiSc<0'f 40 
-^fflg^S:-eJix.T*5f9. ft-^«!;3®^5/:7^4 0 2 tDR 
AM^;/:/4 0 1 hi<Of^^^^(DU ^ -^1^1^ 0 

[0 0 9 8] r<^J:5Jic«^<om-^«!fSv^;^'7"i>^J-*5v^ 

19. C PU=iT4 0 3io<tU54 0 4;55^tb^tt8 tf h 
(^«!;3Bi5r*5r;fep#'^lC*5V^-C. DRAM^5':/4 0 1 
t(Z)rar*<?Dx-^teillSrl 6 fcftx h-e*5r;i5-^l-J: 

t). C PU=rT4 0 3^o<tI/4 0 4 tCi: 20CO'r — 



ig3t;i^-r«^T*<Oft-^*a;3®LS I tDRAM^<0 
8 tf^y hT^-^J^teiil. ft-^«!iSLS IT*<^8tf!y hfl-^ 

[0 0 9 9] syh. nil 5i;i^i->^;^7"ix^s^ic:^3i> 

m3X(oi^:^'rJ^m^bn-(o^mmt}^mm.'r^ 

5o 11116 (a) ioJ:0^ (b) tcji{t-^^2La^o,:/4 0 
#14:13 <fcU^DRAM^ 5^:7" 4 0 1 X(OT ^ ^ M.<D 

saaisi±3. 3vx<Dm^\^ix^\.x^ 2^(Dmmtt^ 
^mm^^m^-v (a) ^tdram (b) *ia^i. 

9VT-fe5o Lyt;6SoT. DR AM^ty'7'4 0 1 ^ <^7^ 
— ;5^fe2IS:2 !7— K-e^or./c^V>. 2 C P U =iT 4 0 
34oJ:r/4 0 4tcJ:53lfe^im-§-^M^^3^/^9ff-^^S 
^2/:r4 0 2 J:Sigi 5 tc^bfcv-:^xAl»^t^J:tt 
tf. 1. 9V(DnMM&^m\i^X3. 3 Vt!lf^T*(OEl3 

[0100] El 1 7 tCfiEl 1 5 T-^-r*^9g<^¥#«^3S 

V—V\t.m3\^7r^^^0^^^<y^—iy^Mz.^'^ 
CO. >-;^xAffi^2 0iFLffl^2/:7'MCMf*tS5fe<D;?«^y 
b/cv-^^T^ix-Cfet). v->^7^A«^S:3 0C>*^P^t^llI 1 5 

ic^-r 1^ <o ^m^^m. tt s ^ 3 <o ;^ 7^ a «^ 

mmm^:}s:ifj:^X^^ . i^:^'rM.m^ 
l*5<tU^v';^7^Alt^2-T?J*2 OMH z -ei!if^bTv>s 
CDiC^UT. v^>^7^A«^3-et^l OMHzT-ffijf^bT 

:ifj:oX\^^^(DX. >^;^xi^^^i*5<tU^v';^7^A^^ 
2i:llI-(^v'>^-rAffitgS:^2gbTV>So bybd^oT. 
ix>^-r^1SjE!£l*5J:U^i^^7^i>»«J5g2Jimi[S®JE3. 3 
VT*i!Jf^Lrv^-5;^^5. 3 1 . 9V-Cll]f^ 

XXfi>^:^y'J^m^2\:3L, miWXh^(0\cMVX>^^7' 

ix«^3{i*5i2 5 Omw-ettf^-rsr ttc/j:!9, mix 

[0 10 1] ^(^J:^^^. *^M(?:>MCMeE^S^fflV^fc 
[0102] 6 ) HI 1 8 fi. MCMS^ff^fflV> 

m^^jk-thcDxh^o m\tucM&m^m\^^xm^^th 

)t D R AM ^ :7 7 5/ p< ^ y *5 ct tJ^ff 5/ 
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So iB^ftdim^iy':^! 0 2. DRAM=iT$P^5/:/l 0 

l:}sXXJ^y9^yi^=^?^'eV =^T^^iy^l 0 3 ^i^^ilS 

^iMS^^Jr;^^ "5:^ci6lc2<gcDC PU=»r 1 0 74^ it/ 

1 0 8Sr{»x:-CV>S^^^>lC, DRAM^iaiHlSSlFPl 0 

5o >ft-^^ll^:y:7^1 0 2 <^DRAMr:^T$|5^ 

>;/>^i 0 i:joj:i;?:7^>yv':^;^^y ^^r^^^^^iT^i o 3 

DRA]V[=rra5^'y 0 1 , :y iX^p^^y =iTgP 
5^:y:/l 0 3:ioJ:l/ft-^^S^^y 0 2rtcDDRAM 

j^^aiHiss^i 0 4 i::7^-/>-^^^y^]S[H]s&ia5i o 5 

0 2 ^ D R AM=^ Tg^^ >^ 1 0 l^^Xiy 

ir:^:>-Kia«fti i o*5J:t;5i i i "CSJ^L.-cv^5o 
[0103] r(Z><t5?fe«^^"r5r^lcj: t). [315 

^v^T^m^ix5DRAM::3T^^5/:/l 0 1 4^ j:t^:7 
^^:y>^:x^^y =iTgi5^5^>^l 0 3 f*. ^^y-fey'Vi^t:* 

yjSSlHlKfPl 0 5 trm-^^SIU^ 1 0 6^CPU=rr 
l07*5j;t;^108 ^^y:7"Ji[C7«^y >^nir;^l;i 

>^ 7^ ^ Sffi I- ^m-r 5 w ^ ;d 5 pj 5 , 
[0 10 4] mi l:}^i:D^igi 2T*tftP>^L;rcJ:ptc, IH 

mi 8^c^-rMCMSW^fflv^fc^#ff^e^c^b^v^T. 
DRAM=iT^5':/i 0 1 ^:7^>yiXrLp«^y ^rgp^ 
5^:/l 0 3<?5!7-K«^«rl^— ^-rs^i^l-J: •9igi 9 

(a) tc^i-J:ptc. DRAM3T^^y:/,lr:7^ >ye/rL 
p« ^ y =r j^3aiHiiss^*^-r s r 

pTte^/^So 019 (a) lc:JoV>T. SOlJiDRAM 4o 
^y^y^. 5 0 3f±:7^>yix^p<^y ^ras^?/:?". 

5 0 2ti{t-^«I;S^5^>^T*fcD. ff-^^S^:y:/5 0 2 
Jift-^MMlHlSS 5 0 6 . CPU=^T5 0 7:feJ;t55 0 
8. ^^y^iaiilKS 0 4S:fii;tTV^5o 

[0105] p« ^ y mm& s o 4 os^*ffl«^srig i 9 

(b) lC^UTV>-5o DRAM3T^>;/7"5 0 1 i::7^ 

^/e/^pi^y rargff^^yT's 0 3t^m^^5©Ji»^?io-c 

\^^fz,^. ^^y j^aaiHlKS 0 4l*DRAM»m!HlK5 

2 0*5J:tJ«:7^5^v-:x;^^y$||WllHl^5 2 3§:1i;tT:^ 

t?. DRAMSytBlilKS 2 OJ^RAS{f-§-&t/CAS<t so 
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:7^-/ix^p«^ySiJ»lElSS5 2 3fi 
^^^r/'^r^^-r/yi-fi-f' (CE) SrSl-ft(IW$ttTv>-5o 
Bj9JC:j3lt5^^AT Kl^;^^<5':7r 9. n— rhv^^y 
:7rio. n— T Ki/:^:55;^>^^ 1 1 . r3^A:/y-r=3 

5 2 1 i:. f—^Xti^^y^r 1 2. -r— ^ tfci;^^^^/:^ 
rl3, hT>^:7"l 4:Jo<fcU^y- KT^-y^l 5;5^f> 
— i5^mfHlK5 2 2tiDRAM=3r^>;/7'5 0 1*5 
J:U^:7^?/i/zrp<^y =ir^^>y:/5 O 3t::<J:l9*^$ 

[0 10 6] DRAM=iT^>>>^5 0 1. ft-^^ll^:y 

:/5 0 2. :7^5^>-^p«^y =irgp^5^>^5 0 3{^S« 

5 0 0Ji(C|l3g$tt. «-^5^>^raS:RCfc8?)0«-^ffi^ 

jii7>rir2jf>'K5 1 otCctlPS^s 0 otc^^^x-rv^ 
^tt. 0 0_bc7:>iB^5 11 — 51 31CJ: 

^m>w^^rix\i^^o ^^y^32iH]^5 0 4 6D{f-^^ 

^(^rt. DRAM=3r^JWffi"^fiEil|5 1 11C1J:I9DR 

AM3r^5/>^5 0 1 ic^j^^tt. ^^^^yv-^T^^y^ij 

ffll{t-^fiBB^5 1 2(CJ: ^9 :7^>yv-rL^^y =2T?|5^:y 

:/5 0 3(cSJ^$tt. r Kw;^m&t/'7'-^^{t^ti:Ba 

ij*5 1 3lClj:«9DRAM=3r^5'':7'5 0 1 *5 J:tJ^:7^ 

i/^;^^y ^ir^p^^yT's 0 3icM^$tt5o 

[0 10 7] m-^^M^yy'S 0 2/&5DRAM=^r^'^ 

:/5 0 i^^b'f-^^m^m^m^i^i^. ft^^kaiuss 

5 0 6lc:J:t)RAS. CAS*?cttJ^OEfi-^;65^^^S 

tt. r Ki-'^<^ t t>i-;^-=ey j^a2lil^5 0 4-^-^^ejtt 

5o ^^y J^SlHl^S 0 4J^RAS. CAS:^oi:t/OE 
m^^&\^DRAMmmm^5 2 OtcU; DRAM:3r 
fflWt-^Sr^^rS^^ TKw;^^lHlK5 2 lie 
^^^Vy^=^— KT Ki-:^^^^LDRAM=ir^>>':/ 
5 0 l--^;t5r «9 . DRAMr3r:^i^e>7='— 

g^^^tUb. 7^-^^lH]^5 2 2^^bTm-^*il;SIllK5 
0 6--tti;^;-r5o r<Di:#>^^!yV^p«^y W«lHlK5 
2 3f±CE;55J^x.fci^Tv^/^v^/c^6. i^^^^v^zL^^y 

5 0 3fi#^)t^fig<D*4T**>5o m-^«liS^5^:?'5 0 2 
ibty^^yt^::^^^]) =ir$P^5^:/5 0 3;5^^x— ^SriS 
^^Wi-^-a^l-Ji. ff-^^QiSlHlSSS 0 6tcJ:<9CE*$J:t;^ 
OEm-^;65^i*:$tu. T Ki^;^i: tttwP<^yj^fflllISS 
5 0 4->-^xe>ttSo ^^yj^aaiHlKS 0 4fiCE:i3j: 

«9 :7^-/v'.=-^^y =ir*JWt^«r^itt-5^ ^ tic, 

T Kl^:?^;^(I15S5 2 llcJcfpry'T^— KT Kl^;^S:^ 
v'3.;^^y argPf^^'^^S 0 3-^-^X.5w t 

T^-^^mgSS 2 2Sr^Ur{t-^^S[HlSS5 0 6-^ttl;^? 
i"5o ;iCOi#DRAMS!Ji3lHlK5 2 OfiRASj^J:!/ 
CAS;^)S^^ib^^"CV^;Sv^yhi6. DRAMSJJWt-^Ji^ 

^$;h.-r. DRAM=ir^yy'5 0 mnm^m(D^t. 

T-fe5o ft-^^LS^^'^^S 0 2ji^6,DRAM3T^:/:/ 
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5 0 l^iti^y^^yi^::^^^]) =^T^'^iyy^5 0 3^<0 

RASJStU^CASSyhfiCE 

[0 10 8] mi 9tCioV>Tfl. DR AM=3r^:y:/5 

[0 10 9] roJ:plc. M*5S^<0;^^y Sr«^ffl 

[0 1 1 01 ±mmmmx\'t. DRAM^Cov^T*^|g 

AMtCfS^^tV^ ti<D-C»i/c^V\ DRAM^;loV^T> ^ 
iS«^!lS:P*ei-I5^5^byhc7:)Ji. DRAMoO^^y =3Tgi$i: 

10 1 1 1] skT\^. m^<D^^mi^^y^\^m^y'^y 

[0 1 1 2] 1^2 0 (a) RXf (b) fi. -iKetJ*ft*JiBl 
^MCU9 0 2RZJ^mmi^mmMCV 9 0 3(Dm^^^ 

[0 1131 *-r. mmmMcu9 0 2<o^mmmt^ 

^-e. :/^5/:^^^OPg^JgBIS:^T5o 1ttx.\t. LSIO 

Sr. Mcu=3r. ixyr/n/F. rom. ram. ^ 
[0 114] ^jcic. rMcu=irj t^(o 

10 1151 Z.<Dm<Dm'^. L S I 1 <D^;V—':ft b 
T. MCU^TCOU^^'^y^t^M^^tl^ LS I 
^/W— ^i: LTi^yT/WI/F. ROM. RAM. 

mihUm. D/A. A/D<D[iIK^u>y>^;65]g$^ 
Stt. ^<^*g:^. PgSLS I l^lTJLS I 2;6S^fe^$tt 
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10 1161 p^»«3^3®,^Mcu^cov^T 

PgSLS I ISO^LS I 2^±m'r^^ti!i^X^ 

So 

[01171021 (a)J^. S!lffllfflMCU9 0 2^t;^ 
Iii««!;3®fflMCU9 0 3;5)^e5. MCU3T9 0 5 i^32 

1 (b) fi. Mcu3rffl^5/:7"9 0 5 ^jfiaiuKffi^ 

y:f9 0 4 td5MCMS$Rrr-Si!^tt;fe^»fl^$ge<?D»r 

[01181022 (a) 1^. ^/l-->^>fl:{-^bT. L 
S I \<Dy/l^—':ft\.X. MCU=iT. ROM. 3ltJ^R 
AM<0[HlK:?'nz5/^;65S^$tt. LS I 2(0^/U-yi: 
b-Cv-yr/H/F. i5^-f-^-. fiJjZ^SiJ®. D/A. s 

5o EI2 1 (b) fi. MCU3T^*iiiS|5<Dfci^>cD^>>^ 
>^9 0 8 i:^5aiHl8&ffl^5'::/'9 0 7 (9 0 9) ^d^MC 

20 [0 1 1 91 p ur. rMCU=ir^5/>^j *fcfi 

[0 1 2 01 -t-Zc^^-ib. 2S^C0MCUtC*ii-r5lH]K 
LT. 2o(D^5^7";<i^^?f^jqfe^;h.5^^f^^®tOlH]^S 

:i<otzi^. ^^mi^mm<oi^i^t\.x<Dm%=^:^h 

[01211 

1 lHlK:?'n y^RX^m 2 lHlgS:/n ^ S:#>er ^ 

[0 12 21 mi(^^^»Mag:/nir>^^fflV>r 
^^^ttS^^y =iT§|5^>y:/t. ^icD^^flsrSSigr 

tts ^ ^ y i^aams&gp^ y^tc^>gf-r ^ r ^ tc J: o 
50 ^mi^p^ ^ y <^)<g:<ffi+&^t:{c^3a-efcSo 
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[0 12 3] stc. -^afj:^u±:^^m\^^xmm^^ti^ 

[0 12 4] mi(D^mi^n^y^'t::^^m\f^xmm.^ 

2(D^mi^n^':^r2±y^^m\^^xmm^ti^?^'^vmm 
mssas^s J: u^^ ^ y =1 r gp^ 5/ >^iciEti $ *b 5 X - 

m2] El 1 lc:Jott5DRAM(^) Wr ^ h^[|T*$>^o 
[0 3] ^^<^^^y ^fflVN^Se^fev-Xv^A^^^il^:^ 

h^«^6«)t-^U (c) f^. -r^ v^^/W;5^r-^n>>^30:* 

[El 5 1 (a) f:i, MCMcO^Sm. (b) (i, ^oKff 
BEi. (c) ti. ^(D^liEl-Cfc^o 
[me] (a) (b) fi. Wk<0':fuy^(om^(o 40 

[E]7l (a) (b) f*. m.Wi(0':rvi^y^<om^<o 

S2t^tt;&^Ift0Ji-^¥ffiElT-fe5o 
[08] *l§9gtJ:J:5^«f*^et^»{5g;^fe«r^-r:7n 

[EI 9] *5l?^lc*3*tS^*fls:p«^y<^^10«^«?ijT* 

[Ell 01 m9\z,^n^^mv^^'^))(D\y^r^vmx 
[Ell 11 *^e^ic*5tts^#«:p«^y <^»2(Dffi£t)c^!i 50 



T*foSo 

[Ell 2] Ell i{-*5tts^«(*7^^y<^^3g«?o-efc 

So 

[Ell 3] :^^m<o^mv^^w<D^i(ommix^^o 

[Ell 4] :*:5l?g«0^^<^3SSc?^^2(?5®^^r|T*fc5, 
[Ell 51 ;*:%?g(^^«flsaSS<^M3£0«J5K«^J-efeSo 
[Ell 6] t^^y- h3ijg^Pp^*3J:l5DRAMT^-fe>^ 

[Ell 7] i^:?^v^A«^«^JlcJ;S^ttmiiS:^i-B|-e 

[Ell 8] *5IP.^<:0^^^^i^B(^S4(Dlg^F!lT*$>So 
[Ell 9] ;*:^P>^tc*5ttS^^^*:^gt?5^5t?5«^«r!jX* 

fcSo 

[E12 01 (a) fi. ffl^ffi-v-Y=i>^£0«^*^^e?Jl;i 
^-TEI. (b) J^. ]iifl^ft3i3®ffi-^>< = >^<^«^Sr«S;e«j 
lc^-rEIT*feSo 

[132 11 (a) f^. ffl»^'^^=i:^^|ii^«Iillffl'^-f 

EI. (b) f^. ^fij^ttfcln]^:/n 5/^<7)?^^$ttfc2 
oC)^^fls^^y:/(^^i^^m^6^l-^-rKBEl"CfeSo 
[El 2 21 (a) StJWffi-^^^v^ariiffti^Oi^S^-^^r 

<DE1. (b) f^. ^tij$tt/cIlISS:/n ty^(7)?f^^$tbfc 

So 
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